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(54) CATALYST ACTIVATING DEVICE FOR VEHICLE ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate necessity for a 
supplying device of secondary air and the like, and 
activate a catalyst in an earlier stage by controlling an 
exhaust valve to advance a valve opening start timing of 
the valve when warming-up of an engine is judged, in a 
device in which intake and exhaust valves are 
opening/closing controlled by an electromagnetic 
actuator. 

SOLUTION: During operation of an engine, an engine 
operating condition is detected by an engine warming-up 
condition judging unit 76 of an ECU 56, the target 
opening/closing timing of intake/exhaust valves 
according to an engine operating condition is set by an 
intake/exhaust valve opening/closing timing setting unit 

78, and the target opening/closing timing is changed when the judging signal of the warming- 
up is received from an engine warming-up condition judging unit 76. Namely, in the case 
where warming-up of the engine is judged, the opening valve starting timing of the exhaust 
valve is advanced and changed. The controlled variable of each actuator 44 arranged per 
intake/ exhaust valve is calculated on the basis of the output signal from the intake/ exhaust 
valve opening/closing timing setting unit 78 by an actuator controlled variable calculating unit 



80, and a control signal c is outputted to a valve system driving part 45. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the catalytic activity-ized 
equipment of the engine for vehicles which has ** and the exhaust air valve-control system which 
performs automatic opening-and-closing control of the catalytic activity-ized equipment of the engine 
for vehicles, especially ******** m ^ an exhaust valve. 
[0002] 

[Description of the Prior Art] Conventionally, there is a catalyst system which used catalysts, such as a 
three way component catalyst or an oxidation catalyst, for the exhaust air system as one of the 
purification systems of the exhaust gas of an automobile. A three way component catalyst can reduce 
simultaneously three detrimental components (HC, CO, NOx) contained in exhaust gas by carrying out 
feedback control of the air-fuel ratio of a catalyst entrance near the theoretical air fuel ratio. Moreover, 
an oxidation catalyst reduces two detrimental components (HC, CO) by maintaining the air- fuel ratio of 
a catalyst entrance at an oxidizing atmosphere. 

[0003] And the purification efficiency in which these catalysts purify an injurious ingredient when the 
temperature of a catalyst is more than predetermined temperature is good, and purification efficiency is 
bad when the degree of catalyst temperature is below predetermined temperature. Therefore, there was a 
problem that non-purified exhaust gas will be discharged until a catalyst reaches the predetermined 
temperature from which the degree of catalyst temperature will be in an active state at a low sake during 
warming up of an engine. 
[0004] 

[Problem(s) to be Solved by the Invention] In order to reduce HC in the exhaust gas which is not 
purified [ which is discharged during such warming up ], CO, etc., various proposals have been made 
from before. For example, the secondary air supply is known as one of them. A secondary air supply 
supplies oxygen required to oxidize and purify HC and CO during warming up to the exhaust manifold 
of the upstream of a catalyst as the secondary air. 

[0005] However, the secondary air supply always had to control the secondary air amount of supply to 
make purification efficiency of a catalyst into the maximum, and when it is complicated and the 
secondary air was increased too much, the exhaust gas temperature of a catalyst entrance fell, and the 
control had the problem of worsening purification efficiency on the contrary. 
[0006] Moreover, the system using the electric heating catalyst (only henceforth "EHC") as other 
equipments is proposed. At the time between the engine colds, EHC makes a catalyst heat compulsorily 
by the electric heater, when [ when the temperature of a catalyst is low ] activity is inadequate, and it 
improves purification efficiency. However, in order to use EHC as an object for vehicles, a high current 
is needed and there are problems, such as aggravation of endurance, such as a heatproof and vibration 
resistance, power consumption, and the mpg by weight increase. Moreover, each above-mentioned 
equipment newly had to form the equipment of exclusive use, and had invited the jump of cost for 
complication of the increase in part mark, and its control. 
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[0007] this invention is made in view of the above-mentioned technical problem, and the purpose needs 
neither the feeder of the secondary air like before, nor the heater equipment for heating, but attains early 
activation of a catalyst, and is to offer the catalytic activity-ized equipment of the engine for vehicles 
which can reduce the amount of exhaust outlets which is not purified under warming up. 
[0008] 

[Means for Solving the Problem] the valve gear which this invention becomes from the cam shaft from 
the former etc. - replacing with - opening-and-closing control of** and an exhaust valve ~ 
electromagnetism — it is premised on the system performed with the actuator using the means That is, it 
notes being able to set up freely the opening-and-closing stage of** and the exhaust valve opened and 
closed using this electromagnetic actuator. 

[0009] In the valve gear using the conventional cam shaft etc., the switching action of ** and an exhaust 
valve was being interlocked with the crankshaft of an engine, and to the position of the piston of an 
engine, the opening-and-closing stage is always fixed, and was not able to be set up freely. Moreover, 
although the phase of a cam shaft was shifted, the opening-and-closing stage was changed or the 
adjustable formula valve gear which can change the amount of lifts was developed by the service 
condition in recent years, change of the opening-and-closing stage had a limit on structure. 
[0010] However, it became possible by driving ** and an exhaust valve electrically using an 
electromagnetic actuator to set up the opening-and-closing stage arbitrarily. Then, suppose that catalytic 
activity-ization is controlled by this invention using the electromagnetic actuator which is fitted to the 
operating state of the engine for vehicles, and can set up the opening-and-closing timing of** and an 
exhaust valve arbitrarily. 

[001 1] The catalytic activity-ized equipment of the engine for vehicles concerning the claim 1 of this 
invention possesses arbitrarily ** and the exhaust air valve timing adjustment means which can be 
changed for the opening-and-closing stage of a warm-up judging means, and a ** and an exhaust valve 
to judge whether an engine is during warming up. And when it judges with an engine being during 
warming up, the valve-opening start stage of an exhaust valve is brought forward rather than usual. 
' [0012] Therefore, rather than the time of usual operation after warming-up completion, an engine can 
discharge many hotter combustion gas, can bring the temperature up of a catalyst forward, and can 
shorten time until a catalyst reaches activity temperature. Thereby, early activation of a catalyst can be 
attained and it becomes possible to reduce the exhaust outlet which is not purified before catalytic 
activity. 

[0013] The catalytic activity-ized equipment of the engine for vehicles concerning a claim 2 has a target 
load setting means to resemble a means according to claim 1, in addition to set up the target load of an 
engine further, and an engine load detection means to detect an engine load. And the opening-and- 
closing stage of an inlet valve is adjusted at the time of catalytic-activity [ under warming up ]-izing, and 
an engine load is adjusted to a target engine load. Therefore, the engine load which changes by bringing 
forward the valve-opening start stage of an exhaust valve by ** and an exhaust air valve-timing 
adjustment means according to claim 1 can be adjusted to a target load. 

[0014] In adjustment of the opening-and-closing stage of an inlet valve according to claim 2, the 
catalytic activity-ized equipment of the engine for vehicles concerning a claim 3 delays the completion 
stage of valve closing of an inlet valve, when an engine load is smaller than a target load. Therefore, an 
engine load can be increased by increase of an inhalation air content, and it becomes possible to adjust 
an engine load to a target load. 

[0015] In adjustment of the opening-and-closing stage of an inlet valve according to claim 2, the 
catalytic activity-ized equipment of the engine for vehicles concerning a claim 4 adjusts the completion 
stage of valve closing of an inlet valve, and reduces the real compression ratio of an engine. Therefore, 
while a theoretical thermal efficiency will fall and the discharge of combustion gas to the same load of 
an engine increases more, temperature of combustion gas is elevated-temperature-ized more. The 
heating value of the combustion gas discharged can be made into the maximum heating value in the 
present engine load by this, and it becomes possible to attain early activation of a catalyst. 
[0016] In adjustment of the opening-and-closing stage of an inlet valve according to claim 4, the 
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catalytic activity-ized equipment of the engine for vehicles concerning a claim 5 brings forward the 
valve-opening start stage of an inlet valve, when an engine load is smaller than a target load. Therefore, 
an engine load increases by increase of an inhalation air content, and, in addition to an operation of a 
claim 4, an engine load can be further adjusted to a target load. 
[0017] 

[Embodiments of the Invention] Hereafter, based on a drawing, the gestalt of operation of this invention 
is explained in detail. Drawing 1 is the whole outline block diagram of the engine of the automobile by 
which the catalytic activity-ized equipment of the engine for vehicles concerning this invention is used, 
for example, a four stroke cycle engine. 

[0018] Engine 10 main part of a level opposed type is constituted by the cylinder part 12 and the 
cylinder head section 14 which have two or more cylinders 11, and possesses the inhalation-of-air path 
16 and the flueway 18. 

[0019] In the upstream of the inhalation-of-air path 16, opening is carried out into an engine room (not 
shown), the downstream of the inhalation-of-air path 16 branches from an intake manifold 17, and is 
open for free passage in each cylinder 1 1, and the inhalation-of-air chamber 20 is opening the down- 
stream edge of the inhalation-of-air path 16 for free passage through a suction port 30 in each 
combustion chamber 32. And the air cleaner 22 which removes the dust in air, the air flow meter 24 
which detects the inhalation air content Q, and the throttle valve 26 which controls the inhalation air 
content Q according to the amount of treading in of an accelerator pedal (not shown) are formed in the 
inhalation-of-air path 16 sequentially from the upstream. 

[0020] On the other hand, the downstream of a flueway 18 is connected to the muffler attached in the 
body posterior part (not shown), it connects with an exhaust pipe 38 and the upstream of a flueway 14 is 
opened for free passage by each combustion chamber 32 through each exhaust air port 40. Moreover, the 
catalysts 39, such as a three way component catalyst, are infixed in the downstream of an exhaust pipe 
38, and the degree sensor 53 of catalyst temperature which detects the temperature of a catalyst is 
formed in the catalyst 39. 

[0021] And an inlet valve 34 is formed in a suction port 30 possible [ opening and closing ] to 
predetermined timing, and the exhaust valve 42 is formed in the exhaust air port 40 possible [ opening 
and closing ] to predetermined timing. By moving in the direction which projects to a combustion 
chamber 32, an inlet valve 34 and an exhaust valve 42 are closed by opening and moving in the 
to return, and open for free passage or intercept between a combustion chamber 32, a suction port 30, or 
the exhaust air ports 40. 

[0022] The electromagnetic actuator 44 is respectively formed in the cylinder head section 14 every inlet 
valve 34 and exhaust valve 42. The electromagnetic actuator 44 is a thing of a solenoid method which 
performs ON-OFF operation electrically, and carries out the opening-and-closing drive of an inlet valve 
34 and the exhaust valve 42 by energization from the valve train mechanical component 45. 
[0023] The crank angle sensor 50 which detects the position (the degree position of crank angle) and 
engine speed Ne of a piston 46, and the coolant temperature sensor 52 which detects the cooling water 
temperature of an engine 10 are formed in the cylinder part 12. And the throttle opening sensor 54 which 
detects the throttle opening theta is formed in the throttle valve 26. And the detecting signal from each 
[ these ] sensor is inputted, a control signal is outputted to each control means, and the electronic control 
(only henceforth "ECU") 56 which controls engine operation is formed. 

[0024] Drawing 2 is composition explanatory drawing showing the internal configuration of ECU56 
shown in drawing 1 . Input interface 56a into which ECU56 inputs the detecting signal from each sensor 
like illustration, Output interface 56b which outputs the control signal to each control means, CPU56c as 
a main arithmetic unit, ROM56d a control program and the fixed data set up beforehand are remembered 
to be, RAM56e in which data after processing the signal from each sensors, and the data which carried 
out data processing by CPU56c are stored, It is constituted as a microcomputer system which comes to 
connect mutually backup RAM56f which furthermore stores study data etc., timer 56g, etc. by bus-line 
56h. 

[0025] Drawing 3 is outline structure explanatory drawing having shown functionally the internal 
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structure of the exhaust valve 42 shown in drawing 1 , and the actuator 44 which drives it. In addition, 
since an inlet valve 34 is also the same structure, the detailed explanation is omitted. Like illustration, 
the exhaust valve 42 prepared in the cylinder head section 14 possible [ movement in the vertical 
direction ] consists of valve portion 42a and valve-stem section 42b. 
[0026] When an exhaust valve 42 is able to pull up valve portion 42a up, it is formed in the 
configuration which was prepared in opening periphery 40a of the exhaust air port 40 which carries out 
opening to the cylinder head section 14 and in which the valve-seat section 60 and adhesion are 
And the needle 64 which consists of a magnetic material is connected with the parietal region of valve- 
stem section 42b. This needle 64 is dedicated in the casing 62 of the actuator 44 formed in the upper part 
of the cylinder head section 14. 

[0027] In casing 62, a needle 64 is pinched from the vertical direction, and the coil 66 for valve opening 
and the coil 68 for valve closing are formed in the position which a needle 64 can move in the vertical 
direction by the meantime. And it is the inner direction of the coil 66 for valve opening, and the spring 
70 for valve closing which always energizes an exhaust valve 42 in the valve-closing direction (the 
inside of drawing, above) is formed in the periphery of valve-stem section 42b. Moreover, on both sides 
of the needle 64, the spring 72 for valve opening which energizes an exhaust valve 42 in the valve- 
opening direction (the inside of drawing, down) conversely is formed in the inner direction of the coil 68 
for valve closing of an opposite side. 

[0028] Drawing 4 is a functional block diagram concerning the control system of the gestalt of operation 
of this invention. Like illustration, ECU56 possesses the engine standby judging section 76, ** and the 
exhaust-valve-opens close timing setting section 78, and the actuator controlled-variable calculation 
section 80 in the interior. The engine standby judging section 76 inputs the detecting signal from the 
crank angle sensor 50, a coolant temperature sensor 52, the degree sensor 53 of catalyst temperature, and 
the throttle opening sensor 54, and the present engine operating state judges whether it is under 
[ warming-up ] ******. 

[0029] ** and the exhaust-valve-opens close timing setting section 78 set up the target opening-and- 
closing stage of the ** and the exhaust valve according to the present engine operating state according to 
the detecting signal from the throttle opening sensor 54 and the crank angle sensor 50, and when it 
receives the judgment signal that it is during warming up from the engine standby judging section 76, it 
changes a target opening-and-closing stage. 

[0030] The actuator controlled-variable calculation section 80 computes the controlled variable of each 
actuator 44 formed for every ** and exhaust valve based on the output signal from ** and the exhaust- 
valve-opens close timing setting section 78, and outputs a control signal c to the valve train mechanical 
component 45. The valve train mechanical component 45 performs energization control to each actuator 
44 based on a control signal c. 

[0031] Next, operation of the actuator 44 of the ******** and the exhaust valve which is the 
fundamental component part of this invention is explained using drawing 5 . Drawing 5 is important 
section explanatory drawing having shown roughly the state of the exhaust valve 42 at the time of 
energization being performed to an actuator 44, and explanatory drawing showing [ this ] the valve- 
opening state of an exhaust valve 42 (A) and this drawing (B) are explanatory drawings showing a 
valve-closing state. In addition, since it is the composition same about an inlet valve 34 as an exhaust 
valve 42, the detailed explanation is omitted. 

[0032] This drawing (A) shows the case where the valve train mechanical component 45 (refer to 
drawing 4 ) energizes in the coil 66 for valve opening based on the control signal c from ECU56. Like 
illustration, a needle 64 resists the energization force of the spring 70 for valve closing according to the 
excitation force of the coil 66 for valve opening, and is attracted by the coil 66 for valve opening. 
Therefore, it projects in a combustion chamber 32, and opens between valve portion 42a and the valve- 
seat section 60, and an exhaust valve 42 is opened for free passage between a combustion chamber 32 
and the exhaust air port 40. 

[0033] Moreover, this drawing (B) shows the case where it energizes in the coil 68 for valve closing, 
and like illustration, a needle 64 resists the energization force of the spring 72 for valve opening 
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according to the excitation force of the coil 68 for valve closing, is attracted at the coil 68 side for valve 
closing, and can pull up an exhaust valve 42 up. Therefore, the valve is closed between valve portion 
42a and the valve-seat section 60, and it intercepts between a combustion chamber 32 and the exhaust 
air port 40. 

[0034] As mentioned above, an actuator 44 will carry out opening-and-closing control of an inlet valve 
34 and the exhaust valve 42, if energization is performed by the valve train mechanical component 45 to 
the coil 66 for valve opening, and the coil 68 for valve closing. 

[0035] Next, the gestalt of operation of the 1st of this invention using the catalytic activity-ized 
equipment of the engine for vehicles of the above-mentioned composition is explained based on drawing 
6 and drawing 7 . Drawing 6 is a flow chart which shows operation of the catalytic activity-ized 
equipment of the above-mentioned composition. Drawing 7 is drawing having shown the valve-opening 
period of an inlet valve 34 and an exhaust valve 42 in accordance with the distance sequence of an 
engine 10, and shows the valve-opening period of the inlet valve 34 under the time and warming up 
usually and exhaust valve 42 of an engine 10. In addition, IN shows the valve-opening period Li of an 
inlet valve 34, and EX shows the valve-opening period Le of an exhaust valve 42. 
[0036] As shown in drawing 6 , in Step (only henceforth "S") 101, the present engine operating state is 
detected first. Here, engine operating state is detected from the engine speed Ne detected by the crank 
angle sensor 50 and the throttle opening sensor 54, and the throttle opening theta. And in SI 02, the 
target opening-and-closing stage to become the criteria of the opening-and-closing stage of** and an 
exhaust valve is set up. Here, a target opening-and-closing stage is set up on the map beforehand 
prepared in ROM56d of ECU56 using the engine operating state detected in S 101. 
[0037] Next, the standby of an engine 10 is detected in SI 03. Here, engine standby is detected based on 
the temperature of engine-cooling-water ** detected by the coolant temperature sensor 52 and the 
degree sensor 53 of catalyst temperature, and a catalyst 39. In S104, an engine 10 judges whether it is 
during warming up according to the engine standby detected in SI 03 now. 

[0038] Here, since a catalyst 39 is already an active state when it is judged as (NO) whose engine 10 is 
not during warming up in SI 04 (it only says hereafter, "it is usually at the time") (i.e., when having 
already completed warming up), it shifts to SI 06 and the target opening-and-closing stage set up in SI 02 
performs opening-and-closing control of** and an exhaust valve. 

[0039] Drawing 7 (A) usually shows the valve-opening period of the ** and the exhaust valve at the 
time (it is NO at SI 04 of drawing 6 ). When an exhaust valve 42 has an engine 10 like illustration in the 
second half of an expansion stroke I, A piston 46 after explosion of a gaseous mixture in a combustion 
chamber 32 Namely, a bottom dead point It opens in this side (inside of drawing a points) rather than it 
reaches. (It is only hereafter called BDC) (180 degrees) The valve is closed in the place which the time 
46 of an exhaust air line ending H and an engine 10 going into an intake stroke, i.e., a piston, arrived at 
the top dead center (only henceforth TDC) (360 degrees), and was passed a little (inside of drawing c 
points). 

[0040] Moreover, an inlet valve 34 is closed like the exhaust air line of an engine 10 in the place which 
the exhaust air line reached BDC (540 degrees) after an intake stroke as for the time 38 of opening for a 
while in this side (inside of drawing b points), and an engine 10 ending an intake stroke K, and going 
into a compression stroke J for a while at which next TDC (360 degrees) is reached, i.e., a piston, and 
was passed a little in the second half 46 of H, i.e., a piston, (inside of drawing Opening-and-closing 
control of** and the exhaust valve is usually sometimes carried out by the above-mentioned opening- 
and-closing timing. 

[0041] Moreover, when an engine 10 judges it as under warming up (YES) in SI 04, since there is still 
no temperature of a catalyst 39 in an active state low, it shifts to SI 05 to perform early activation of a 
catalyst 39. In SI 05, a change which brings forward the valve-opening start stage of an exhaust valve 42 
among the target opening-and-closing stages set up in SI 02 is made, and the opening-and-closing stage 
after change performs opening-and-closing control of** and an exhaust valve in SI 06. 
[0042] Drawing 7 (B) shows the valve-opening period of the ** and the exhaust valve under warming 
up (it is YES at SI 04). Like illustration, a change which brings forward the valve-opening start stage of 
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an exhaust valve 42 (inside a of drawing one point) is made. By change of this valve-opening start stage, 
an engine 10 will usually discharge many combustion gas rather than the time. Therefore, a catalyst 39 
is heated quickly and can shorten time until it is activated sharply. 
[0043] And this routine is ended after performing the above operation (end). 

[0044] Next, the gestalt of operation of the 2nd of this invention is explained below using drawing 8 and 
drawing 9 . The flow chart and drawing 9 which show operation of catalytic activity-ized equipment 
[ in / the gestalt of the 2nd operation / in drawing 8 ] are drawing having shown the valve-opening 
period of** and an exhaust valve like drawing 7 . In addition to the gestalt of the 1st operation, the 
gestalt of this operation performs change adjustment of the opening-and-closing stage of an inlet valve 
34 further. Since operation from S201 to S204 is the same as that of SI 01 in the gestalt of the 1st 
operation to SI 04 here, the detailed explanation is omitted. 

[0045] Here, when it is judged as (NO) whose engine 10 is not during warming up in S204, usually, it 
shifts to S210 at the time, and the target opening-and-closing valve timing set up in S202 performs 
opening-and-closing control. Moreover, when it is judged in S204 that an engine 10 is during warming 
up (YES), it shifts to S205, and a change which brings forward the valve-opening start stage of an 
exhaust valve 42 like SI 05 in the gestalt of the 1st operation is made, and it shifts to S206. In S206, a 
change which delays the completion stage of valve closing of an inlet valve 34 to from the inside of 
drawing 9 (B) and d points to dl point is made. 

[0046] Therefore, the real compression ratio in a combustion chamber 32 falls, and a theoretical thermal 
efficiency also falls in connection with it. And while the discharge of combustion gas to the same load 
of an engine increases more with decline in a theoretical thermal efficiency, temperature of combustion 
gas is elevated-temperature-ized more. The heating value of the combustion gas discharged can be made 
into the maximum heating value in the present engine load by this, and time until a catalyst reaches 
activity temperature can be shortened sharply. 

[0047] Next, henceforth [ S207 ], adjustment of the valve-opening start stage of an inlet valve 34 is 
performed (the inside of drawing (B), c points). In S207, the inhalation air content Q detected with the 
engine speed Ne detected from the crank angle sensor 50 and the air flow meter 24 detects an actual 
engine load, and a target load is computed from the detecting signal of the throttle opening sensor 54 in 
S208. 

[0048] And in S209, the engine load and target load which were detected in S207 and S208 are 
compared, and the difference is computed. And when an engine load is smaller than a target load, the 
valve-opening start stage of an inlet valve 34 is brought forward, according to the difference, when an 
engine load is more than a target load, the valve-opening start stage of an inlet valve 34 is changed so 
that the valve-opening start stage of an inlet valve 34 may be delayed, and it shifts to S210. 
[0049] In S210, the opening-and-closing stage changed in S205 to S209 performs opening-and-closing 
control of** and an exhaust valve. Therefore, an engine load is adjusted to a target load. This routine is 
ended after performing the above control (end). 

[0050] Therefore, the fall of the engine load accompanying the fall of the real compression ratio under 
warming up can be prevented. Moreover, the heating value of combustion gas can always be adjusted to 
the maximum to an engine load by adjusting the valve-opening start stage (c points) of an inlet valve 34. 

[0051] 

[Effect of the Invention] Without using the complicated equipment and complicated control like before 
according to the catalytic activity-ized equipment of the engine for vehicles concerning this invention, as 
explained above, the heating up time of the catalyst under warming up can be shortened sharply, early 
activation of a catalyst can be performed easily, and it becomes possible to reduce the amount of exhaust 
outlets which is not purified under warming up. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the whole outline block diagram of the engine of the automobile by which the catalytic 
activity-ized equipment of the engine for vehicles concerning this invention is used. 
[Drawing 2] It is composition explanatory drawing showing the internal configuration of ECU56 shown 
in drawing 1 . 

[Drawing 3] It is outline structure explanatory drawing having shown roughly the internal structure of an 
actuator 44 which drives the exhaust valve 42 shown in drawing 1 . 

[Drawing 4] It is a functional block diagram concerning the control system of the form of operation of 
this invention. 

[Drawing 5] It is important section explanatory drawing having shown roughly the state of the exhaust 
valve 42 at the time of energization being performed to an actuator 44. 

[Drawing 6] It is the flow chart which shows operation of the catalytic activity-ized equipment of the 
engine for vehicles in the form of operation of the 1st of this invention. 

[Drawing 7] It is drawing having shown the opening-and-closing time of the inlet valve 34 in the form 
of operation of the 1st of this invention, and an exhaust valve 42 in accordance with the distance 
sequence of an engine 10. 

[Drawing 8] It is the flow chart which shows operation of the catalytic activity-ized equipment of the 
engine for vehicles in the form of operation of the 2nd of this invention. 

[Drawing 9] It is drawing having shown the opening-and-closing time of the inlet valve 34 in the form 

of operation of the 2nd of this invention, and an exhaust valve 42. 

[Description of Notations] 

10 Engine 

12 Cylinder Part 

14 Cylinder Head Section 

16 Inhalation-of-Air Path 

18 Flueway 

24 Air Flow Meter 

26 Throttle Valve 

34 Inlet Valve 

39 Catalyst 

42 Exhaust Valve 

44 Actuator 

45 Valve Train Mechanical Component 

53 The Degree Sensor of Catalyst Temperature 

54 Throttle Opening Sensor 
56 Electronic Control 

76 Engine Standby Judging Section (Warm-up Judging Means) 

78 ** and Exhaust-Valve-Opens Close Timing Setting Section (** and Exhaust Air Valve Timing 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



11/24/2003 



Page 2 of 2 



Adjustment Means) 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the catalytic activity-ized equipment of the engine for vehicles which has ** and the 
exhaust air valve-control system which performs automatic opening-and-closing control of ******** 
and an exhaust valve A warm-up judging means to judge whether the aforementioned engine is during 
warming up, ** and an exhaust air valve timing adjustment means to change one [ at least ] stage of the 
valve-opening start stage of the inlet valve of the aforementioned ******** and exhaust valve, or an 
exhaust valve, or the completion stage of valve closing, Catalytic activity-ized equipment of the engine 
for vehicles characterized by bringing forward the valve-opening start stage of the aforementioned 
exhaust valve when it **** and is judged with under warming up with the aforementioned warm-up 
judging means. 

[Claim 2] Catalytic activity-ized equipment of the engine for vehicles according to claim 1 characterized 
by having a target load setting means to set up the target load of the aforementioned engine, and an 
engine load detection means to detect the load of the aforementioned engine, adjusting the opening-and- 
closing stage of the aforementioned inlet valve, and adjusting the aforementioned engine load to the 
aforementioned target load. 

[Claim 3] Catalytic activity-ized equipment of the engine for vehicles according to claim 2 characterized 
by increasing the aforementioned engine load and making it the same as that of the aforementioned 
target load by delaying the completion stage of valve closing of the aforementioned inlet valve when the 
engine load which carried out [ aforementioned ] detection is smaller than the aforementioned target 
load. 

[Claim 4] Catalytic activity-ized equipment of the engine for vehicles according to claim 2 or 3 
characterized by adjusting the completion stage of valve closing of the aforementioned inlet valve, and 
reducing the real compression ratio of the aforementioned engine. 

[Claim 5] It is catalytic activity-ized equipment of the engine for vehicles according to claim 4 
characterized by bringing forward the valve-opening start stage of the aforementioned inlet valve, 
increasing the aforementioned engine load, and making it the same as that of the aforementioned target 
load when the engine load which carried out [ aforementioned ] detection is smaller than the 
aforementioned target load. 
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DRAWINGS 



[Drawing !] 




[Drawing 2] 
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[Drawin gJ] 




[Drawing 4] 




[Drawing 5] 
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